J. PERCY MOOJSE 


Leeches (Hirudinea) principally' from the Malay 
Peninsula, with descriptions of new species 

By J. Percy Moore 
Plates IV, V, 

The present paper is a veiwrt on a small but inter eating 
collection of leeches, mostly from Pahang, Johore, and Malacca, 
belonging to the Raffles Museum, Most of them were collect*! 
by the Curator, Mr. M. W* F. Tweedio, and I am indebted to the 
Director for [he privilege of studying the col lection. Under each 
lot the label is quoted in full, and, unless stated otherwise, 
Mr, Tweedie is to bo understood as the collector, Mr. Iweedie 
also has kindly checked the spelling of the geographical names, 

1 am further indebted to the Raffles Museum authorities for 
their generosity in permitting me to retain the types. The use 
of a technician in the preparation of sections I owe to a 
grant from the Special j Research Fund of the University oi 
Pennsylvania. 

GLOSS! PHONICS. 

BatradmbdeJLa reticulata (Kaburaki, 15)21)* 

This species was described originally from a single specimen 
and since has been unreported. The seven examples m the 
present collection measure from 26 X -9 to 4- X yl innu and 
are all contracted, broad, (hit and thin. They dilTer, theiefore, 
in both size mid shape from the extended type specimen, which 
measured IT X 2' mm. In general external appearance they 
resemble closely G* fuscu Castle, especially in the large eyes 
and caudal sucker, but, as will appear below, dill or greatly in 
internal anatomy. Superficially the eyes appear as a sing e pair* 
huge, very black, and widely separated* This is due in part to the 
contraction and telescoping of the head segments, tor on cai eiully 
cleared and mounted specimena, and especiallym sections, the 
Lw r o pairs of eyes on somites III and IV^ are easily distinguished, 
as described by Kaburakh These are both directed ccp1 1 mu- 
late rad and those of the first pair are about one-half the diameter 
of the second and closer together. The mouth is.situated near 
the center of the cephalic sucker on somite 11L The gonopores 
are separated by two annuli and situated, the £ at Xl/.\ 1i, trie 
v at XII a£/u3, not at XI ti2/ad and XU ul/a.2 as figured by 
Kaburaki but as correctly stated in hia ori ginal text*_S ensing 

i. The cephulic annuls Lion cannot be determined definitely vnd it 
may be that the eyea really belong to Boinutua II anJ ill. 
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LEECHES FROM THE MAHAY FEW INSULA 

papillae are as described by KaburakL The color has faded 
to a nearly uniform grayish brown, with little trace of pattern, 
except the nearly universal deep longitudinal striation resulting 
ironi the deposition of pigment between the muscle bundles. 

A few facts concerning the internal anatomy derived from 
a study of a single series of sections may be added. The gastric 
caeca, are seven pairs as figured by Kaburaki. The atrium is 
large and the ejaculatory bulbs of its cornua massive for a 
leech so small, and the epididymis a small compact knot of the 
sperm duct with no prolonged postatrial loop. Only five pairs 
of testes, situated at X1II/X1V to XV11/XVIII, were found but 
other specimens might have the more usual sixth pair. The 
ovisacs have the customary form and extend from the gonopores 
to somite XVI. Jt will be seen, therefore, that this species 
departs in several respects from Glassiptumia and still farther 
from HclobdcUa and approaches PlacobdeUa and BatraciiobdeUa, 
to the latter of which, following Autrum, I have referred it 
provisionally. 

The single lot of seven specimens was taken from "buffalo 
leeches" (Hirudmaria inaniUensbt) collected at Gadek near 
Malacca, in December, 193-1. An attached memorandum reads: 
"Found on the buffalo leeches after the latter had been kept in 
captivity for several months"* K&buraki's specimen was found 
within the mantle cavity of an Anvdonta at JuLlundur, Punjab* 

EJirudinnriu maniilensis (Lesson, 1842), 

There are two tubes of typical examples of this common 
buffalo leech, all of medium size. The female genitalia of several 
were dissected and all found to have the typical form at figured 
in the Fauna of British India Hirudinea volume (jj. 223), that is, 
the cceeato vagina is divided into a sac and a short duct which 
opens into the female genital bursa separately from the common 
oviduct. The color pattern and other features also are typical, 
tile former being complete and sharply defined on the smaller 
specimens, but, as usual, more broken and obscure on the larger 
ones. On all the median dorsal dark brown or black stripe is 
strongly developed. 

"Gariek, near Malacca, December, 1934, Buffalo leeches”, 
six specimens. These are the bearers of the B. retint fata; 
Sumatra (tm specific locality), purchased alive, 6/34", one 
specimen measuring o2- X 16- X 8 l mm., the largest in the 
collection, 

Limnatis dissimulate sp. nov. (Plate IV, figs. 1-4). 

D itig-n osts ,*— External morphology (form, size, color, 
annulation, etc.) similar to Hirudinaria man llle-nms ; color pattern 
more delicate and submarginal black stripes totally absent or 

Mus. 14, 1938. [ 65 ] 
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represented by a few spots only. Teeth about lJ)j gaatnc c^ca 
simply lobed, No vagina! caecum but common oviduct opening 
into summit of vaginal sac as iu L. m/oitco. R^d JJinufo. 

Description:—' Type (Guntmg Pulai, Johore, No, I) measurn 
in mm. length 86-, end of lip to 3 pore 15 ; widths, buccal nag 
6-5 j pore 11-3, maximum (XX) 13, anus 4 ; depths at same 
points 4-5, 6-5, 6*, and 32; caudal sucker 13-5. This is the largest 
specimen, most of the others being about GO- X 11- X o n mm. 
and the smallest 245 X S3 X 2;, sucker 3-3 mm. These equal 
the able of ordinary H> Ttianillensis but are inferior to ilie largest 
examples of that species. 

Form of preserved specimens j fig, 1 , 2) robust ^ 
moderately flattened, with greatest width at about XX and tm? 
head brondlv rounded with large mouth; lip with ventral median 
fissure: caudal sucker equal to maximum body width with 
radiating ridges numbering 24 to 30 centrally and dividing once 
or twice into 55 to 77 at the margins. Gonopures as usual m 
the furrows XI b5/bS and XII bS/bti, both rather large pores 
and of approximately equal size. One example has a poruen 
of the atrial lining everted from the 3 pore as a “tt cylmdncil 
papilla about 1-5 mm, long and 1 mm. diameter, Nephropores 
are mostly minute but quite obvious pores on the enuda Imargim 
of bJ in the ventral intermediate line from VI1J to xaiv 
inclusive. On one specimen the last was not found. 

Constitution of the somites as in H, differing 

only slightly in proportions of annuli which are probably 
hmLsftafh Somites E, II and III uniaunulate and incompletely 
oara^ a m“a ea between the eyes of the drat and second 
pairl extendi ng over all three and the areas laterad of the eyes 
irreguiar a i uOverlapping. IV 2-annulate, M clearly defined 
for* entire width of head, and ai and u* nailed medially but 
usually separated laterad of the third pair of eyes by a shallow 
furrow, V 2-annulate, similar to IV except that it extends onto 
tk e venter where the two annuli unite to form the buccal ring. 
Dorsahv the larger anterior annulus fa? a£) bears two rows 
0 f sensory papilla?, the fourth pair of eyes being in hne with 
the second row (*2) and several of its teasellm laterad of tht 
PVes ua ited with those of the preceding annulus IV o3. 
VI 3-annuUte, ui slightly <o2 slightly < «« 
a2 united ventrally aa poat-buccal ring. VII ^nnulatt, aJ <.a 
- ov ui ~ t r2<aJ. VIII 4-annulate <tl > a~ — ua - off. 
frst nenhropore on al. IX-XX1I1 5-annulate, all annuli 
■u.nrO'tLm’iti'ly equal or fli slightly smaller than the others, 
xxfv 4-annulate, <* < or - l/l = b2 < “^1 ” an“fate% 

XXVII l-annu!ate. followed by the anus 
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and an indistinct post-anal annulus* Injgularitiffl, such aa 
partial unions of contiguous annul], split and spiral annuli occur 
on a few somites of two specimens. 

On the dorsum each annulus of the complete so miles of the 
middle region is divided into la-17 irregularly quadrate areas, 
usually one median between the paramedian sensiU*. two 
between the latter and the intermediate senaiike and three or 
tar on each side between the latter and the ^ 

with lhe four bearing the and inteiroaiiateBeMhte 

TuJ-ts Lhe total as stated- Some of the Larger aruis w 
m * Lhtt r OT1/ i th . ^rLsilUe may be borne oil a<? paiatc 

incipient division and the of those tuv*s or 

teaselhe or on one end of a;J ; 1 ^. 1 ■' 'j aeilfior y papillm, usually 
Wtftltai mimerous sharp, « 0 ] 1 ? a J rr P ou „ded by n 

hi dusters consisting 01 * Ulljd * illB incipient division 

number of small ones. On - Smalt papilla also are 

there arc usually two such_ “ f or waAl in the pre- - 

scattered between th , e a ^dually disappear and the 

elite liar region the short ®L or swellings of the annuli 

areas are represented by ff® in dusters, 

bearing groups of senary l^P ^ or 4 V sometimes more, 
but in short transverse ,> niil-deimed but each annulus 

On the venter the areas are - J^j^Kform swellings 

has a corresponding numbei flo ' d several scattered 

each bearing a ^ £%t\y ** in typical 

sjnall pap 3 lh e. 0 f lL grants \ ucent, col orless* j DW - 

HirudmnruL. Each consuls cr 3eneory lino inclined 

IL1 ' C CrL d S!lte™b^Tr--vcd onthe^l « 

(flu. 2 ), «. which . ^ ^t c^ctly l.ke^hc ^ 

pattern but mure delicate in - > ^ by n narrow, 

dear dusky chrome ydlow y w hich is faintly beaded, 

dull brown, black-fleck^ TiS^monUlly on btf 

tending to become paler ^ \ , ir tuallv Interrupted, while the 
and bl and anteriorly sometimu ^ > tho entire median 

expanded wider parts on fr~> ** Suora-rnarginida are & 

field between the paramedian sens ill*. S \ J b - un a t d 

scries of dense black, £ ill* across ai. 

jit their medial ends by a thi - . i I v A delicate reticulum 

0 "d^lt^fumha by deeper black spots at certain 
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nodal points. This consists essentially., as in Hlmdimria t of 
paired outer paramedian and intermediate chain stripes, the 
links of which expand intersegmentally on b€ and bl and 
contract segmentalty on nib By means of three series of small 
i slack spots on bS and i?j the two series of links are united with 
each other, the intermediate come into contact with the supra¬ 
marginal spots and the outer paramedians extend into the median 
field. The exact size and configuration of the links varies but 
the contracted lines between them extend over trd and more or 
less of the contiguous annuli b2 and b5* In some eases the 
narrow black lines forming the two sides of a link remain 
separated in these connectives but usually they are united by 
black spots on b2 and b5 or on either of these or on o£. The 
reticulum becomes heavier and blacker caudally and its com¬ 
ponents are distributed homologously on the incomplete somites 
both anteriorly and posteriorly. Exposed paid, of caudal sucker 
with a median and a pair of smaller lateral yellow fields separated 
by a pair of largo irregular black spots; the covered part yellow 
with a few small black spots. Venter nearly uniform pale ashy 
yellow, immaculate except for a few very small submargitial 
black spots. Marginal stripes clear saffron yellow. 

Ou larger examples the pattern is largely reduced and 
broken, the reticular or conjoined chain pattern becomes 
scattered irregular spots, the median stripe obscure and broken 
but the supramarginal spots remain douse and sharply defined- 
The venter may have a greenish tinge, the marginal stripes 
orange or clear yellow ana the submarginal stripe is entirety 
absent on all of the specimens available. On the type and 
largest specimen, even the median stripe is obsolete and only the 
s y prama rg i n a Is rems l i n, 

Jaws, ns typical of the Linwiatis-Hirudinaria group, large 
(long and low), and bearing about 120 teeth measuring X 
-UL)7 mm, in the middle of the series of the type- Salivary 
papilke of two sizes, many small ones about '03b mm. diameter 
on each side of dentinal ridge and larger ones ( 06 mm, diam.) 
in two lines of 4-6 farther down on sides of jaw- Gastric meca 
of one dissected (lig, 3) were moderately filled with blood, 

Male reproductive organs of two dissected, the nerve cord 
in one passing to the left side of atrium and vagina and in 
Lhc other to the right of the atrium and left of the vagina. 
Atrium (fig. 4) very broadly pyriform, the penis sac subcylm- 
drical, somewhat flattened* and pressed nearly horizontally 
beneath the nerve cord by the massive spheroidal prostate which 
la of about equal length, strongly muscular with the prostate 
end enveloped in a thick, continuous, smooth layer of white 
glands. Atrial cornua or ejaculatory ducts open into each side 
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S?§?SSsH-S 

0J: *! w f nujl1 * gradually increases from the narrow 
m p0rUo11 to a diameter about 3 times as great in ita 

Srra L f en a ®‘“ ^ “■ the JdS On 
ih - li ■ the ductus forms an S-ahaped carve by the side of 
the atnurn and almost completely encircles the epididymis except 

^™iv p T B nLri f t ita - a ? rte r ventrai fa “- it* <£toi ehsss 

| L y ,.V D L '^. J yin the caudal or octal end of the floral 

usual [J shauehnt 1 ^^ EpididymSs Unusually small, of the 
u -sNpe but widely open can do-ven trad, the eclat or dorsal 

Tf* t J lan the ventral and fonned of a doaely folded 
/ Lubc f 1 ; 1 staler diameter than the ventral lunh into 

folded tuba ! tirit i 1 ; ventral , ,imb continues cuudad as a similarly 
lonnn tube that tapers into the vas do feres is which has the 

he‘ l |',„ ! h, P if r!lIU i e and , fo ! lows fte usual tortuous course alone 

Xm/Yiv °f^ J “ “ f tf ve tostes. First pair of testes “1 
XUI/X1V, others not dissected. 

Ovisacs soft, white, pyriform bodies about 2-5 x IS mm. 

rives °*L f ]>w]y \ * T r a . t . X1 ^ X31 hl Sj ne with the testes, Eacli 
E, t3 f 10 a sSl0! ' t oviduct about its own length but Hie left 

evfmnL p “ in e bGnefl th the nerve cord in both 

oxamp es dissected. They join at an ovate albumen gland 

S l l ? r t UU \ Jtn f ovisac aad ^pered to the common 
J! - w ,Jj :lcl * a , bou t as long as, but somewhat wider than a 

Pollen oviduct, and which opens into the very tip of the tapered 
and hooked inner end of the vagina, with which it forms a 

enSr^m 3 I**' Vatr V a divlded intu a thinner walled, widened 
!!!-! .- b i a V d i- a n ^^' uJar duct °r stalk Of about twice its length 
anu oitL'-mtlf its diameter which is folded against tile concave 
lace ui the curved bulb, and which becomes somewhat widened 
to lorm a genital bursa at the ? pore. There is no vaginal 
uecum as in Htrudmana and the entire organ is like that of 
typical Limmto, 

^ llection 131 eludes eight specimens of this species, as 
follows: ^Gunong Pulai, Johore 4/33, Coll. M. w, F, T. in 

fe^nnV ^ others; ^Bultit Ssgu, near Sungai 

Lembing, Pahang, September 1935, Coll. M. \V. F, T/ J two- 
isuntong, Pahang, 7/35" one with Baemadipsa picta' "huhit 
Lhintamam, near Ben tong, faimng, August 7, 1935' 3 , one with 
Haemndipm sylvettina interrupts The last two are smalt 
specimens with well preserved color pattern* 


Mus. 14, 193s, 
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wKpn above described leeches were first esxamiJied they 
weretiiought to be HinutoiaWa mttniiif&wfo of ^ hlc |;.^ v Jw 
ventile ^mpks occur in the "tu y 1fc 

ss,<ac; &■ srag 

“5““{H!j,,®; JS*. The She external morptafenr 

ggftS jsxjsa--S’S 

in superficial characters so .frequent in “*f*u»«“T X forra 
conditions in Wave Sifted piovi.londly 

of Oriental leeches placed in the syuony my impo^aible 

■maniUetiHix and H. QrmwloW* were based, but It is un^um 
Sum the brie/ description of color to determ.ne tins. 

Harniadipsa Myknica subagilis Moore (1B29). 

A single specimen informing in^every rffipe^ median 

^rS“and ^rthTaWofTesl StonZw 

-me dusky mottling on both 

dorsum and venter. «* p Q n» 

one SSJ coteW^: '_ 

HEemudipsa zeylsnica (Moquin-Taudon, 1826) var. (Hate If, 

fi Vso represented by a solitary aamp^ 

Sp^S lea was 

(as material in the writer's cdto^m reason and in 

tofabsent ™ ^regarded provisionally as 

possibly a Mendelian gate. 
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The two specimens measure respectively 195 X 4-2 X16, 
with the caudal sucker 4- X 4-2 r and 12’ X 2 j X T2 and 2- X 
2-1 mm* There are no median areola on the head and none 
between eyes 3 and 4* There arc 71 sucker rays and the 
prehensile papilla is little developed. S snail he are prominently 
elevated and nepiiruporea conspicuous; but furrow pits, as usual 
in this species, are obscure. The ground color in the preserved 
specimens, which diifer little from living ones taken at Mungpoo, 
Darjeeling District, India, is brownish yellow with suffused 
brown more evident on the head and the median dorsal field of 
the body; the dorsum blotched ail over with elongated, more or 
less connate, irregular, black spots, and with no distinct median 
stripe; the venter almost solid black with irregular lateral 
margins. The sensilhe and many of the papilla* arc white or 
pale yellow. Blanchard's (1917) fig. 2 and 4, PL VIII resembles 
this variety. 

"Gunong Brinchang, Pahang, 4,500-5,500 feet, March, 
1035”, two specimens. 

Hsemadipaa sylveatrls interrupt! Moore ( 1935 ). 

Typical examples of this subspecies occur in four lots. 
All have the furrow pita deep and well defined on IX andX 
and evident hut less developed on VIII and XI but with 
conspicuous white sputa indicating their position on all four 
somites. 

"Temerloh; Pahang, June 15, 1935", seven specimens; same 
“July 5, 1935", five specimens; "Bukit Chmtamani, near Dentong, 
Pahang, August 7, 1935", ten specimens with one Limtuitis 
dixsimulata ; “Jungle near Sungai Lembing, Pahang, September 
1935" eighteen specimens, ad small. 

Hiemadip^a picta Moore (192$). 

Typical examples of this ornate species occur in two lots* 

"Gunong PuSai, Jo ho re, April 1934", three specimens with 
H. z. aubtiyilh and Phytobddhi catenifera; "Bentong, Pahang, 
July, 1935", one with Limnutw dissimulata. 

Tritetrabdella gen, n* 

Resembling PhUaemon Blanchard externally in having the 
complete somites quad ran nu late (al, a£, b5, hti) but differing 
in the possession of 3 instead of only two jaws and consequently, 
jf Harding's subfamilies be recognized, belonging to die 
Trignathoferac whereas rhilatvum belongs to tlie Duognathofcne 
in which the median dorsal jaw is absent. Type species 
T. starttZentti 
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Trite trabdeila scandens sp. n. (Plate V, figs. 7 P 8). 

Diagnosis:- —A land leech having the general aspect of a 
medium size HfunituUpsa but distinguished by the quadranmdste 
somites and the gonopures separated by 3 to 3 1 ft annuli ( s XI 
a2/b5, 9 XI! \±2fb5 to XU 1/2 u-J)* Auricles 3-3abed but 
small. Color as preserved pale yellow with two pairs 
(paramedian and supra marginal) of longitudinal black stripes. 

Material :—The type and three paratypes from Penang Hill, 
ColL M, W. F. T.* April* 1935* 

Deaertption ;—Type measures in mm.; length 15-6, to s 
pore ; widths, buccal 2-, a pore 2 6, maximum (XX, XXI) 4, 
anus 2-4; depths at same points about 1-, I S, 2-5 and !■ mm.; 
caudal sucker 3-5 X 4-, Shape as usual in preserved specimens 
of land leeches, rather stout and moderately depressed with 
greatest width far back and both end a broadly rounded. Upper 
lip strongly areolated, the areas forming the margin of the lip 
minute and granule-like, the others much larger, of a diameter 
3 to 4 times as great; on the four specimens at hand no median 
areas and none separating those bearing the 4th and 5th eyes. 
Ventral face of lip soft and finely granular* apparently with no 
permanent furrows anteriorly but a median Assure posteriorly 
continuing forward the median velar sinus. On. the sides and 
floor of tire buccal chamber are four pairs of folds or lobes 
which reach, to the membranous velum, through the triangular 
opening of which the three jaws are visible. Eyes as usual, 
five pairs on annuli 2, 3, 4, 5 and ft, all large and conspicuous, 
ihe 2nd and 3rd pairs especially so, with deep black pigment cups. 
Furrow pits slightly developed and obscure* partly due to the 
uniformly colored, nearly unpigmented condition of the region 
in which they lie, the best developed pair at IX al/a2. Gonoporcs 
at XI a2/b5 and XII ti2/b5 or the latter more or leas within n 2, 
that is separated by from 3 [ /o to 4 annuli; on the type b5 
and bs are coalesced behind the s pore so that at first sight 
the gonoporcs appear to be separated by less than three annuli. 

Each annulus of complete somites is divided on the dorsum 
into about 14-16 areoli bearing sensory papilke and separated 
into paired groups by a deeper median furrow which is nearly 
continuous for the entire length. Venter nearly smooth, without 
definite areas, Sensilke inconspicuous, low, whitish, arranged 
as usual in Hasmudipso- Nephro pores seen on only a few 
somites on the caudal border of oJ in the marginal line; the 
first pair carried forward from VII1 to the margins of the 
mouth on somite V in line with the 4th pair of eyes; the last 
(17th) pair, as usual displaced from XXf V eaudad to the ventral 
face of the auricles, found only in sections* Auricles relatively 
smaller than in Haaruidipsa, as usual trilobate, the lobes rounded, 
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without angulation or production of the corners and the median 
Jobe omy about 1/3 as broad as the others. Caudal sucker large, 
broadly ovate, with a 'detinite anterior median prominence but 
no sharply hooked papilla as in many species; radiating riba 
? 6 emending farther into the center than in many species, 

leaving only a small depressed, faintly tessellated circular area 
Uig. 8), 

Color ns preserved pale yellow or clay-color dorsal3y with 
two pairs (paramedian and supnv-marginal) of sharply-defined, 
longitudinal black stripes, the latter broader and simple, the 
former with a few, asymmetrical, elongated black rings or loons 
which frequently occur in connection with breaks in the stripes, 
1 heso diner in exact form and position on each specimen but 
occur on the lateral sides only of the stripes (lig, 7)P 

Annulation r —Preocular somite (I) of two rows of areola, 
the posterior of norma E size like the rest of the dorsum, the 
anterior much smaller, almost granular, like those of the ventral 
lace or the lip, II umannulate, formed of 2 large paramedian 
ocular plates bearing the first pair of eyes, together with 
margins-s. III umannulate, with a pair of paramedian inter- 
ocu Ears, a pair oi intermediate ocular's and marginals, IV also 
umannulate, bearing the 3rd pair of eyes, similar to III but 
with two pairs of interoculars, V biannulate, (til a2) slightly 
nJj the first with ti interoculars, large oculars bearing the 
41h pair of eyes, and marginals; vcntrally umannulate and 
forming the buccal ring. On none of the four specimens is there 
any median area and none between the eyes of the 3rd and 4th 
pairs ^ VI 3—annulate above, oJ =ti2=a3 t the 5th pair of eyes on 
ud; manipulate below, (al-\-ag)7> a$ f the first forming the post- 
buccal ring, VII 1-annulate, al = u£> b5 = bit. VIII-XXII 
4—annulate, a 1 = a2 -- bo — bS s or on some somites of the middle 
region al > a2>b5 - h& with the furrow a£/bo deepest, XXIII 
d-annulate, with al and eif partly united vcntrally, XXIV 
biannulate (al a2) sUghty > aS, XXV, XXVI and XXVII each 
uni annulate, their lateral flanges forming the three lobes of 
the auricles. 

Anatomy :—Jaws three, having the arrangement and form 
characteristic of Ifu&nmdips<L r that is, relatively small but high 
and prominent, with about 45 teeth of the usual form, and no 
sauvary papilla. The dorsal median jaw recess is prolonged 
forward tor a short distance as a narrow tube. There is no 
similar diverticulum from the recesses of the paired jaws, but 
ventral to them and reaching to somite VI is a more extensive 
csecal diverticulum from the buccal cavity. Pharynx very short 

y Compare Elandlord 1917, fig-. 7, which represents this pattern 
aunJmtea to H. zuylamcu. 
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and narrow, with three muscular ridges continuous with the 
three jaws- Oesophagus also with the same three folds, and in 
addition three others alternating with them, the six disposed 
as median dorsal, median ventral and two lateral pairs. ^ Gastric 
as in JIae?tiadipi >&, the last pair with no Lambert's organ 
and the rectum without a ciecum. 

Reproductive organa studied on sections only. They appear 
to be essentially ns figured for H. syivefttvis in Fauna India, 
Hirudin go. p. 281, except that the atrium is relatively larger and 
rises well above the level of the nerve cord with a very thick 
glandular layer covering the prostate and the ectal ends of the 
ejaculatory bulbs, which also are large and broadly ellipsoidal. 
The female organs have the vaginal duct longer and the vaginal 
aac folded. 


Phytobdelln catenifera. sp. nov. (Plates IV, V, fige, 6, 0, 10* 11.). 

Diagnosis :—Size large for a land leech, up to 50 mm, in 
length. Color yellowish with chain atripe pattern in black. 
Somites 1X-XXHI Mnnutote, VI, VII and V1IJ ^annulate 
V ^annulate, XXIV 2-aimuIate and hlV, XXV-XXVII 
uiuanimlftlc, with variations. Fourth and 5th _eyes separated 
by 3 annuli. Gonoporcs separated by 6—7 annuli, the $ usually 
at XI b5/b6, the 9 at XII/XIII, but both varying. 

Description :—A large and stout species. The typo measures 
In mm.: length 44', to £ pore 8-5; widths, at buccal ring 2£, 
at ^ pore 4- T maximum (XX) ?■, anus 5'; depths at same points 2', 
3, 4 2, 4^; sucker 6-5 X 7-, Other specimens are similarly pro¬ 
portioned and have maximum lengths, widths, and depths of 
19 X 3 5 X 2 to 53 X 9 X 5- with suckers of 3 2 to 3- mm., 
most of the 24 specimens being around 3MO mm. long. Form 
in the moderately extended state half-round posteriorly with the 
dorsum arched and the venter flat, subterete anteriorly; greatest 
width near caudal end <XX) tapering regularly and gently to the 
broadly rounded head. Alt appear to be more or less filled 
with blood. A few more extended individuals with empty esca 
are less widened and more rounded throughout. Lip broadly 
rounded, the venter w r ith a median fissure not reaching anterior 
border, and 2 or 3 pairs of lateral furrows separating marginal 
lobes and ventral ridges; below and on margin above finely 
granular, remainder of dorsum cuai-sely granular or pebbled, 
the arcohe being elevated and rounded. Buccal ring or caudal 
margin of the cephalic sucker crenulate, with numerous shallow 
furrows; lateral buccal lobes low and inconspicuous, either little 
developed or strongly contracted on these specimens. Eyes five 
pairs, all conspicuous, and directed as usual in the Hacmadipsins, 
on annuls 2 r 3, 4, 5 and 9, the 4th and 5th pairs separated by 
three annuli instead of two as usual in land leeches. Furrow 
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pits wanting or slightly developed on X and XI. Clitellum 
■ weakly developed, distinguished chiefly by its grayish color, 
extending over IS annuli, from X to XIII bJ inclusive. 

Gonopores variable in position, separated by 6, 6 1/2, or 7 
annuli; the $ most frequently in the furrow XI bufbd, but in 
one case each at XI b^/bb, on b5 and on ; *■ generally in the 
furrow XII/X1II but quite frequently in XII b5/bti or rarely 
within ha. Male gonopore a large orifice, sometimes with the 
partly^ everted bursa protruding as a conical papilla, in others 
wltlr the tip of tire penis projecting. Female gonopore usually 
much smaller than the male but in some cases of large size 
due to the relaxation of the sphincter muscles. Nephropores 
seen only with groat difficulty as small pores on the lateral 
margins of the caudal border of b£, on some specimens indicated 
by a minute dot of dark pigment; first and last pairs not detected 
in surface views. Auricles vestigial, represented, by small, 
somewhat tumid and overlapping, but separated lappets on the 
margins of XXV, XXVI and XXVII. Anus as usual. Caudal 
sucker broadly ovate with the anterior papilla little prominent 
and not hooked on any of these specimens; central areola ted area 
slightly elevated and surrounded by about 45 rays, some of 
which bifurcate io form about G3-65 (59-72} marginal rays and 
lobes. Scnaillffi and papillae have been smoothed out and 
decolored so completely that they are indiscernible in surface 
views, 

A nnidation ;—There is considerable variation in the simula¬ 
tion of anterior somites but of ten examples studied in detail 
seven agree with the type, which is described. I preocular, 
composed of two rows of granules or minute areoke bearing 
labial sense organs. II uniannulate, consisting of a pair of large 
paramedian oculars bearing the first pair of eyes, a. small median 
and one pair of marginal areolae. Ill uniannulate, large inter* 
mediate oculars, 3 interoculars (1 median and a pair of 
paramedic ns) and irregular marginals. IV typically uniannulate, 
consisting of the 3rd pair of larger oculars (intermediates) 
usually 5 interoculars and several marginals. On all of these 
somites the median area is usually somewhat anterior to the 
paired ones of che same row. Three specimens" have IV 
biannulate, two with two complete rows and one with one 
complete and one incomplete row of areol® between the oculars. 
V most often 3-annulate, in which case al and a% are each 
represented by 2 complete rows of 9-11 areola, which extend 
across the dorsum between the oculars, and an irregular group 
of areolffi l&terad of the oculars and which extend along the 
caudal border of the sucker to form part of the buccal ring. 

is the hrst complete annulus and continues on to the venter 
where it forms moat of the buccal ring, Tn one case it is partially 
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subdivided dorsally into two rows or areoke (b5 and bfl). In 
cases where IV is biannulate V also is biannulate, one row of 
areolae apparently being shifted between these two somites, 
attaching in some cases to the oculars of one, in others to those 
of the others. One specimen has it running obliquely from 
the left ocular of EV to the right ocular of V. VI typically 
□-annulate, on the dorsum {bl = b2 < a2 = b5 = b6) the Bth 
pair of eyes on a2, ventrad bl, b2 and a2 unite to form the 
postbueca! ring and ho and bo unite to form aS; rarely hi and b2 
are undifferentiated, making the somite 1—annulate, or ho and b€ 
in addition remain undivided, making it 3—annulate, Vll 

5-anxralate, bl = b2 = b5 = bS slightly <a2 x the furrow a2/h£ 
deeper than the others and the annuli grouped 3^2. VIII exactly 
like VII, On the largest specimen VII is normal on the left side 
but on the right a-2 is divided into bS and b£ making 6 annuli. 
IX-XXJII 6-annulate, all secondary annuli {b,7-fr£) developed 
and approximately equal in size. On most specimens, especially 
ar and near the margins, the secondary annuli are grouped 2 by 
2 to indicate the primary annuli and on the venter of many a 4-2 
arrangement persists. XXUI ^annulate on venter from the 
reduction and fusion of frJ and b(L XXIV normally biannulate, 
(qj 4- a2 ^>a3 ), but on the largest specimen friannulato dor sally 
and biannulate ventrally, where al and a2 arc united on the 
left, a2 and oJ on the right side, XXV, XXVI and XXVI1 each 
uni annulate, the last two united at the lateral margins.. Besides 
the variations described minor ones occur, especially in the exact 
arrangement of the areolae at the anterior end. The largest 
example, in which certain somites are more elaborated than is 
typical also has several spiral and split annuli which makes 
exact delimitation of annuli and somites uncertain. 

Color faded but the pattern well preserved. Colors probably 
least altered in the smallest examples in which the ground is 
generally orange yellow on the dorsum, paler and duller at both 
ends and on the venter, grayish on the clitdlurn; dorsal markings 
black or blackish and marginal stripes clear yellowish buff. 
Other specimens have the general ground color above hair 
brown or drab, becoming dusky on the head and caudal sucker 
and more yellow in the centers of the black rings. Markings are 
three or five black, dorsal, chain, stripes and black edging, both 
above and below, to the yellow marginal stripes. When best 
developed the chain stripes extend for practically the entire 
length of the body but tend Lo be broken caudad and to lose the 
chain character ccphalad. The rings or links are elliptical with 
the widest part intersegments! at bC/bl and the constrictions 
(or breaks) small dense black spots on bS and b£. While all 
agree in the general pattern no two specimens are exactly alike 
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in the details. On the type, which represents the common 
pattern, tue median stripe is strongly developed the component 
rings or links beginning at VII end forming a continuous chain 
to XXIV, behind which are several small black spots. On the 
bead the chain structure is lost in a narrow median yellow atripe 
bordered by black. Intermediate stripes much less developed, 
beginning at X and extending to XXIII b3 as a series of generally 
disconnected shorter and narrower inter segmental annular spots. 
Between these two stripes are remnants of a pair of paramedian 
chain stripes, represented asymmetrically by short annular spots 
on the left side at XIV bG-XV b2 and XVII 55-XVIII bl and 
on the right side at the corresponding positions on XVIII-XIX 
to XXI-XXII, Marginal stripes continuous for the entire length 
i rom the post-buccal ring to the vestigial auricles, bordered above 
and below by lLc narrow black supra- and subm&rginal stripes, 
irregularly beaded by widening dorsad and to a less extent 
yen trad on 6 .; only or bS and £14 of each somite. Venter 
immaculate. The most extreme departure from the condition 
described is found on a specimen 34 mm. long which has all five 
chain stripes strongly and nearly equally developed. The links 
ui the median and intermediate strips begin on VIII and extend 
in unbroken drains to XXV and those of the paramedian stripes 
are mostly connected and occur on both sides of nearly all of 
the same segments. The frequent variations are the exact 
somites on which the chain stripes begin and end, the extent 
to which they become discontinuous posteriorly, the exact form 
of the links, whether broad or narrow or some of the rings 
changed to solid black, and most of all in the degree of 
development of the paramedian stripes. These consist usually 
of a small number of spots- disposed asymmetrically on one side 
or the other in the posterior half and frequently united w r ith the 
sides of the median spots. But no two individuals are exactly 
alike (fig. 0 ), 

Anatomy:- —A single dissection of the alimentary canal 
shows that the anatomy agrees closely with that of P . moyeri BL 
Owing to the lack of a dorsal fissure for the median jaw the 
velum is much more extensively developed than in trigna- 
thous land leeches, forming a deep, and thick, continuous, dorsal 
and a shallower, ventral, fold separated by lateral fissures. 
Duognaihous, the median dorsal jaw totally absent and the 
ventral pair shifted somewhat dorsad to the opposite ends of 
the transverse diameter of the pharyngeal sinus. Jaws of the 
form usual in Hsemadipairue but instead of being larger as might 
be expected in the absence of the dorsal jaw r , they are smaller 
than usual in 3-jawed leeches of equal size. The compressed 
dentigerous ridge bears about 45 (11—16 in two specimens 
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counted) small teeth 1 . Pharyiix a shorty globoid, spongy 
muscular bulb in VI3, followed by a very short, (Esophagus 
extending through only 2 or '£ annuli in V1I-VILL Gastric caeca 
begin in VIII, the brat four pairs small anti simple, the 
postgenital caica large, much lobed and each somewhat over¬ 
lapping the succeeding one and. enclosing the small, nearly simple 
accessory oeca, which alternate with the large ones. Last pair 
of cieua arise in XIX and extend to XXIV by the aides of the 
intestine, with a lateral lobe in each of these somites but the last, 
Lambert's organ (fig. 10, LG) a soft, dead white, folded sac 
attached to the tip of each of the ejeca of the last, pair by a very 
slender duct. Digestive stomach a somewhat cordate bulb lying 
between the bases of the last pair of gastric cruca and continued 
as a tubular intestine, the anterior half of which is somewhat 
expanded and the narrow posterior half doubled on itself into a 
sharp B-ahajied curve ending in a somewhat bulbous rectum 
provided on its ventral face with, a small pyriform glandular sac 
(rectal caecum) attached to tire floor of the body by a pair of 
small divergent muscles. 

Reproductive organs (fig. 11) essentially as in typical 
Ilttemttdi-psa. In the two fully dissected and the one sectioned, 
the atrium is embedded almost completely and symmetrically 
in the muscles and connective tissues of the body floor entirely 
ventral, to the nerve cord, which is somewhat displaced dorsad, 
subpyriforcn, with a subcylindrical penis-sac and enlarged 
prostate fundus. Prostate nearly twice the diameter of the 
penis sac, somewhat flattened and angulated by pressure of the 
blood-filled gastric creea, anti covered with a thick layer of glands 
which form loose tufts about the atrial cornua and cover about 
1/3 of the length of the atrium, gradually thinning out below. 
Ejaculatory ducts or cornua only slightly longer than the 
diameter of the prostrate, with ejaculatory bulbs little enlarged 
and of a diameter about twice that of the narrow part of the 
duct. They are bent at a right angle, the anterior or octal limb 
being transverse, the posterior longitudinal and tapered to the 
epididymis or sperm vesicle. Epididymis the usual compactly 
folded, irregular, convoluted, soft white tube of a fairly uniform 
diameter about equal to the narrow part of the ductus ejacuia- 
toriua. Vas deferens as usual and testes sacs in one dissected 
8 P&Ers (XUI/XIV to XX/XXI), in the other 9 pairs (the last 
XXI/XX1I) with the left vas deferens extending to a vestigial 
empty sac at XXll/XXIIl as in the sectioned one. Female 

l - On rauat of the specimens examined the teeth are much broken or 
disintegrated but the apparent number arret'd with those on which the 
whole series eould be counted. They are cyitndroid with low blunt conical 
paints and in the middle of the atric.H measure very uniformly ■DILI X 
■007 nun, the esposed point -DO50 mm. high. 
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organs lie to the right of the nerve cord in one, to the left m 
tie other; vaginal stalk and sac of about equal length, the latter 
ellipsoidal, between 1 and 5 times the diameter of the former. 
Unpaired oviduct opens at junction of stalk and sac, about z/o 
aa long as latter and sharply bent on Itself, with a small oviducal 
or albumen gland at the junction of the paired oviducts, of which 
the one that passes beneath the nerve cord is twice as tong as 
the other, Ovisacs spheroidal and 2/S the diameter of the 
vaginal sac. 

"Gunoug Fulai, Johore, 4/34, M, W* F. Tweedie, coll. 
Infesting a large Ttfitudo emyn". Type and twenty-two others. 
Same place and date, one email specimen taken with Haemaatvxa 
picta and H. zeylanica mbagifa. 
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Explanation of Plates, 

Plate IV, 

Littitialiis dissim-ulata, figs* 1-^i, 

Fig. 1, Venter and dorsum of type specimen, X 1 1/3. 

Fig. 2, Dorsum of 24 mm. specimen from Bentong 
showing color pattern, 2 3/4* 
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Fig, 3. Dorsal view of digestive tract with c<cca filled 
with blood of specimen from Eukit Saga, 
X 2 3/4. 

Fig. 4* Genitalia of type as exposed from venter, X £ 3/4, 

Fig. 5. Haemadipsa zeylanica, color variety, dorsal and 
ventral aspects, X 2 1/2. 

Fig. 6. Fhytobdtlla extent fera, ventral aspect of largest 
specimen, x 2 1/4. 

Plate V, 

Fig, 7, Triteirabddla scandens, dorsal aspect of all four 
specimens to show slight variations in color 
pattern, type on left, X £ 1/2, 

Fig. 8, Same, ventral and lateral aspects of type 
specimen, X 2 1/2. 

Fig. 9. Phytobdella catenifera, dorsal aspect of five 
specimens, showing slight variations in color 
pattern, X 2 1/4, 

Fig. 10. Same, outline of Lambert's organ and end of last 
caidum, as seen from the side, X 10. 

Fig. 11* Same, reproductive organs, dissected from the 
dorsum, testes sacs omitted, epididymis of right 
side partially opened out and drawn to one 
side, that of left side in normal position X 8. 

Lettering' ac atrial cornua or ejaculatory ducts, 
at atrium, ep. cpididymi, g XI, g XU, ganglia 
of ventral nerve cord, od paired oviducts, og 
nviducal gland, oit unpaired oviduct, ov ovisacs, 
r testes sacs, vs vas deferens, vd vaginal duct, 
vc vaginal sac, s male pore, 9 female pore. 
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